Introduction
Medicinal and aromatic plants have the economic importance because of the continuous and increasing demand for their products by local and international markets (Khalid, 2006) . Recently, the production of chemical-free medicinal and aromatic plants has been the focus of interest of many researchers and producers in order to ensure the quality and safety, not only for human, but also for the environment (Abo-Baker and Mostafa, 2011) . Cumin (Cuminum cyminum L.) a member of family Apiaceae, is an annual plant which is originated from Egypt and East Mediterranean. It is regarded as the most important medical seed spice in Egypt. It is a small and annual umbelliferous plant that has a short growing season. Its aromatic seeds have medical applications and plant essential oils have many applications such as changing the smell of some medicines equipping the product antiseptic, sterilization of surgical operation fiber, product of some veterinary and agricultural medicines and industry perfumery (Yilmaz and Arsian, 1991) . More recently, there has been a revival of interest in environmentally friendly, sustainable and organic agricultural practices. There are some supporting studies that addition of organic material affects some properties of the soil, organic material improves soil structure and aggregate stability, as well as its moisture retention capacity (Bhattacharyya et al., 2008) . Manure is typically applied to the soil at rates designed to supply a crops nitrogen requirement (Evanylo et al., 2008) . The use of organic fertilizers and cattle caused the increase in cumin seed biological performance and the number of umbrellas in the crucible (Sydnzhad and Rezvani, 2009) . Saboor (2004) reported that manure application increases cumin yield. Bio-fertilizers differ from organic fertilizers in that they do not directly supply any nutrients to crops and are cultures of special bacteria and fungi. The use of bio-fertilizers is known to improve plant growth through the supply of plant nutrients and may help to sustain environmental health and soil productivity (O, Connell, 1992) . Research has demonstrated that using bio-fertilizer could reduce the need for chemical fertilizer and decrease its adverse effects on the environment (Karlidag et al., 2007) . In addition, the use of biofertilizers on Egyptian soils has decreased the pH, which lead to increased availability of trace elements that enhance plant growth (Mahfouz and Sharaf-Eldin, 2007) . Azotobacter chroococcum and Azospirillum lipoferum, were found to have not only the ability to fix nitrogen but also the ability to release phytohormones similar to gibberllic acid and indole acetic acid, which could stimulate plant growth, absorption of nutrients and photosynthesis (Fayez et al., 1985) . Also the use of biological fertilizers containing the bacteria Azotobacter and Azospirillum in medicinal plants (salvia and thyme) caused a significant increase in plant growth (Youssef et al., 2004) . Yousry et al. (1978) found that inoculation of Pisum sativum plants with Bacillus megatherium increased plant dry matter by 10.9%, while the combined application of Bacillus megatherium and P-fertilizer increased plant dry matter by 19.7%. Regarding the necessity of organic and biofertilization in medical plants as well as the economic and medical importance of cumin, this experiment was conducted to evaluate responses of cumin to organic and bio-fertilizer in calcareous sandy soil.
Materials and Methods
A field experiment was carried out during two successive seasons (2012-2013 and 2013-2014) at the experimental farm of Agricultural Research station, Arab-El-Awamer, Assiut Governorate, Egypt, to study the effect of bio-fertilization in combination with organic manure on growth parameters, fruit and oil yield, oil percentage and chemical constituents of the oil of cumin plants. The soil physical and chemical characterisitics of the experimental field are shown in Table ( 1) which was done according to the methods described by Black et al. (1982) and Jackson (1973) . Sowing was done in a linear pattern in November 1st in a splitplot arrangement based on a Randomized Complete Block Design (RCBD) with three replicates for each treatment. Each plot of 2*2m contains 3 rows 60cm apart and broadcast at both sides of the ridge with uniform seed rate of 12 kg/fed.. The seeds were planted, after germination, thinning was applied to the desired density. Studied treatments included four levels of cattle manure as organic fertilizers (0(org. 0 ), 12.5(org. 1 ), 25 (org. 2 ), 37.5(org. 3 ) m 3 /fed.) were considered as main plots and four treatments of bio-fertilizers 0 (without inoculation), Azotobacter chroococcum (Az) as N 2 fixing bacteria, Bacillus megatherium (Bm) as phosphate dissolving bacteria and Bacillus circulans (Bc) as potassium releasing, biofertilizers inocula were added at the rate of 600 gm/fed., each carrier inoculum contains 10 9 cfu/gm, whereas biofertilizers inocula were obtained from Central lab. of Organic Agriculture). All treatments were added and mixed with soil at the time of planting. At the end of growing seasons, morphological and yield traits (Plant height (cm), number of branches /plant, number of umbels/plant, fruit dry weight (g)/plant were measured randomly in 10 plants from each plot, fruit yield (kg)/fed. was determined by harvesting 4m 2 with regard to border effects), as well as oil percentage Essential oil percentage of fruits was determined using 100g samples for each treatment. Distillation of the volatile oil was as described in the British Pharmacopoeia.
The volatile oil obtained was analyzed using Ds Chrom 6200 Gas Chromatograph equipped with a flame ionization detector for separa-tion of volatile oil constituents. The analysis conditions were as follows:-The chromatograph apparatus was fitted with capillary column BPX-5, 5% phenyl (equiv.) polysillphenylene-siloxane 30m x 0.25mm ID x 0.25 film-Temperature program ramp increase with a rate of 10 o C / min from 70 o to 200 o C. Flow rates of gases were nitrogen at 1ml/min, hydrogen at 30 ml /min and330ml/min for air. Detector and injector temperatures were 300 o C and 250 o C, respectively. The obtained chromatogram and report of GC analysis for each sample were analyzed to calculate the percentage of main components of volatile oil.
Data were statistically analyzed according to Snedecor and Cochran, (1973) and Least Significant Difference (LSD) test was applied at 5% probability level to compare the means of various treatments according to Steel and Torrie (1982) .
Results and Discussion Effect of cattle manure:
Data in Table ( 2) showed that increasing amount of cattle manure from 12.5 to 25m 3 /fed., significantly increased plant height, number of branches /plant, number of umbels/ Plant, fruit dry weight (g)/plant and kg/fed. in both seasons. Fruits yield (kg)/ fed. significantly increased from 361.67 to 432.40 kg by raising cattle manure from 12.5 to 37.5 m 3 /fed. in the first season. These results are in agreement with those of Mallanagouda (1995) on coriander, Seghatoleslami (2013) and Talaei et al. (2014) on fennel. The results showed that effect of different rates of cattle manure on essential oil percentage and oil yield L./fed. Figure (1) was also significant, while, variation trend of essence contents was positive relation with increasing of cattle manure recorded in the application of 0, 12.5, 25 and 37.5 m 3 /fed. cattle manure with averages of 2.28, 2.32, 2.33 and 4.92% . These results were coinciding with those of the second season (Table 3), whatever the second season showed higher results than that of the first one may due to the improving effects of manure from the first season. In the same trend, Sydnzhad and Rezvani (2009) reported that use organic fertilizers and cattle caused the increase in performance of cumin seed, the number of seed in umbrella and bushes. Manure application improves the soil structure and soil moisture content, provides plant with essential elements, increases growth, number of umbrella per plant and biological yield and finally led to increase seed yield (Ahmadian et al., 2011) .
Effect of bio-fertilizers:
Data in Tables 2 & 3 showed that fertilizing cumin plants using different strains of bio-fertilizers, Az, Bc and Bm increased plant height, number of branches and oil percentage compared with control treatment (without inoculation) in the two seasons. There were no significant differences between fruit yield of control and bio-fertilizer strains Bc and Bm, wherever the largest amount of growth and oil yield L./fed. occurred with strain Azotobacter chroococcum in both seasons (Figure2) . These results are in agreement with Fayez et al.,(1985) and Mahfouz and Sharaf-Eldin,(2007) , they reported that these results may be due to the role of Azotobacter in nitrogen fixation, in addition, it provides growth promoting substances such as indole acetic acid and Gibberellins. Tehlan et al., (2004) reported that plant growth and seed yield of fennel varied according to the strain applied. The maximum umbel number per plant, biological yield and seed yield of anise were obtained using Bacillus circulans, the phosphate solubilizing bacterium (Mohammed et al. 2012) .
Effect of combination:
The results in Tables 2 &3 showed that combination between cattle manure and strains of Azotobacter and Bacillus m had augmented number of umbels/ plant, fruit yield (kg)/fed. and oil percentage compared with control or cattle manure alone.
The highest values of the most characters have been recorded with applying cattle manure at 37.5m 3 /fed.+Az, as well as, cattle manure 37.5m 3 /fed. +Bm in the two seasons. These results showed variation was trend to positive relation with increasing of cattle manure and recorded the maximum fruit yield and essential oil percent (444.89, 5.82% respectively by 37.5m 3 /fed.+Az) Table3. Gomaa and Mohamed (2007) studied the combined effect of organic and biofertilizers on guar plants, they found that the greatest forage yield per feddan produced from 20 ton FYM+ Rhizobium+ yeast(40L/fed.). Congruently , the results obtained by Valadabadi and Farahani (2013) showed that application of Azotobacter and animal manure increased essential oil, harvest index and productivity effort of black cumin.
Essential oil components
Analysis of essential oil samples of plants receiving certain fertiliza- Table 4 as the main ten components. The highest total percentage of the main components (83.861%) resulted from treating the plants with cattle manure 37.5 m 3 /fed.+Bc. Fertilization of plants with manure 37.5 m 3 /fed.+Bc resulted in highest of many components compared to control and all other treatments while the same treatment gave the highest compound of α-Thujene, β-Pinene, P-Cymene, Phyllandrene and Cumin aldehyde recorded 1. 664, 5.429, 11.489, 19 .661 and 32.623% respectively. Cumin aldehyde was identified in all treatments. (0): without inculation Az: Azotobacter; Bc: Bacillus circulans; Bm: Bacillus megatherium Org. 0 : without manure; Org. 1 :cattle manure 12.5 m 3 /fed.; Org. 2 : cattle manure 25 m 3 /fed.; Org. 3 : cattle Manure 37.5 m 3 /fed. AB: revealed to compare the means for the same level (A); between parentheses is compare the means for different level of (A)
The highest percentage was obtained from 37.5m 3 /fed.+Bc followed by cattle manure 25m 3 /fed. Myrcene % contained was the highest with treatment of cattle manure 37.5 only. El-Ghadban et al., (2006) found that fennel responded to biofertilizer by increasing growth and oil yield and changing the chemical composition. Abdelaziz et al., (2007) on rosemary showed the highest oil yield was related to a combination of compost and microorganisms that cause increasing growth characteristics and chemical composition. Anwer et al., (2005) studied the effect of vermicompost on basil and observed that in addition to the oils of the plant to increase the amount of linalool and methyl kavykol was essence of. 
Conclusion
In general, based on analysis of results of this research, application of cattle manure improved yield and other criteria. It also appears that cattle manure at 37.5m 3 /fed. combined with Azotobacter or Bacillus megatherium as bio-fertilizer significantly improved quantitative and qualitative yield of cumin (Cuminum cyminum) plant and produced high quality product for human health.
